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I, Bob van Gemen, declares as follows .^^^ 

TECH CENTER 1600/2900 

I am graduated from the University of Amsterdam, The Natheriands, in Molecular Biology vv/t-v^uu 
and obtained my PhD Degree from the University of Leiden, The Netherlands, based on a 
thesis entitled: ''The KsgA methylase of Eschericla Colt". 



I am a former employee of the Company to which US patent application Serial No 
09/463,352 has been assigned and had the position of Research Group Leader and 
Senior KBs^mch Sc\mt\^. 



Presently I am Chief Executive Officer of Rrimagen Holding BV, a bioteeh Company 
residing at Meibergdreef 59, 1105 BA Amsterdam, The Nc^therfands. 
Under my authority and supervision the experiments, explained in more d^ail in the 
following paragraphs of this declaration, were carried out at the laboratories of^Primagen, 
located at the premises of the Academic Medical Centre of the University of Amsterdam. 
I stiH serve the Company, to which US patent appficatfon Serial No 09/463,352 has been 
assigned, as an advisor. 



I am familiar with the contents of i^e US patent application Serial No 09/463,352, 
filed January 21, 2000 for Nucleic acid Sequences that can be used as primers and 
probes In ttie amplification and detection of all subtypes of HIV-1. And I have noticed the 
remarks of the Exan^ner made In his Official Action of July 31, 2001 

TTie foHowlhg report describes th^ experiments carried: 



Currently, there are several commerclatty available assays on the market to detect 
and/or quantify HIV-1 viral RNA levels In a sample* We focussed on NASBA-based 
assays^ The current NASBA-based assay available on the market is the NudlSens HIV-1 
QT/QL assay with primers located In the gag gene. The dfsadvarttage Is that isolates from 
subtype A and CRFAE_Oi are under-quantified and subtype G, as well as group O and N 
isolates are not at all (1 ;3;5). A mcm\n%\Qn has been found between the extent 

of underestimation of viral RNA levels and the amount of mismatches between primers - 
probes and the amplicon as reflected by the wild-type nucleotide sequence (3), 

In order to improve the subtype detection and/or quantification, we identified 
highly conserved sequence regions in the HIV-i LTR and leader sequence. These regions 
were taken to develop primer pairs that should be able to detect/quantff/ isolates from 
any HIV-1 subtype or group. 



In an end-point deteaion assay (based on electrochemffumtnescence [ECL]) after 
amplification, a primer pair was found that could Isolates from ail subtypes with a 

sensitivity of approximately 50 copies RNA or fess per reaction (3). This primer pair was 
taken as the reference primer set. 

This (reference) LTR-primer pair [which is claimed in daim 1 of the patent 
application and described in publications by de Baar et af, (2-4) was compared with 
several other primer pairs located in the same highly conserved regions of the LTR and 
neighbouring "leader" region with respect to their suitabtUty for NASBA amplification of 
HIV-1 RNA . An important charactenstic feature of the reference primer pair is its 
sen^^itivlty to less than 50 copies RNA. Suitable other primer pairs must reach this 
sensitivity as well and preferably be more sensitive ^xx^lor robust. ^^'P 
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NASBA primers located in the LTR and leader region were designed and 
synthesised by methods wett known in the art. Purification via denaturing poly^acryl 
amide gels was performed by standard operating procedures. Combinations of primers 
were tested and compared to the performance characteristics of the said reference LTR- 
primer set. 

All primer pairs covered by cfaim 1 resulted in a more sensitive assay in 
comparison with LTR-primer pairs not covered by the clafm. 

The reference primer pair was found to be the pnmer pair of choice on the basis 
of sensitivity and robustness. 



The results show dearly that not Just any primer pair with similar design 
characteristics (highly conserved regions for broad detection) in the LTR and/or gag* 
leader region will automatically result in a highly sensitive assay for detection of HIV-1 
RNA. 



Parti: 

We investigated S pHmer palrsitt the same region or close to the region that Is 
amplified by the reference primer pair R. In figure 1, the location of these primer pairs is 
depicted. The primer pairs A, B, and C have a second pdmer [p2] which Is identical to the 
second primer of the reference primer pair R and have a varying first primer [pi], 
slightly different from the first primer of the reference pnmer pair. The primer pairs A, B, 
and C as well as the reference primer pair R are covered by claim 1 of the patent 
application. The primer pairs D and E are not covered by ciaim % of the patmt 
application. Primer pair D ha^ a first pnmer pi within the conservfd LTR US region but 
outside the claimed sequence of ciaim 1 and has the same second primer [p2] as in the 
reference primer pair, Primer pair E has the same first pnmer as in the reference primer 
pair but a different second primer, 

These primer pairs were all tested In combination wdh two different molecular 
beacons [probes] for real-time amplfftcation-detectlon ff applicable. The sequence of the 
primers is depicted In table 1. Each of the primer combinations has been tested for at 
least 2 times. Representative results are depicted in figures in Appendix A. As can be 
seen by compHng the newly tested primer sets versus the reference primer set, none of 
the primer sets results in more sensitive detection of HIV-l RNA than the reference 
primer set. The primer pairs A^ B and C are comparable with the reference primer pair; 
the primer pairs D and E are not as good as the reference primer set. 
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Ta ble I. Names and sequences from the used primers. 









P025 


PI 


T7-AGA GGG GCG CCA CTG CTA GAG A 


PQ27 


P2 


CTG AAT AAA GCT TGC CTT GA 


P189 


P2 


CCC TCA GAT GCT GCA TAW AAG CAG C 


P200 


PI 


T/-GAG GGA TCT CTA GTT ACC AGA 


P201 


PI 


T7-AGA AGC ACT CAA L:iGC AAG CTT TAT TGA 






fZi^f^ r**Tr* 'rrr" axA /^At^ f^^r* 


P203 


P2 


GGG TCT CTC TTG BTA GAC CAG 


P216 


P2 


AGT AGT GTG TGC CCG TCT 6T 


AL-Pl 


PI 


T7" AGA GTC GGG CGC CAC TGC TAG A 


BL-Pl 


PI 


T7- AGA GGT TCG GGG GCC ACT GCT A 


DL-Pl 


PI 


T7« AGA GCT GTT GGG GCG CCA CTG C 



HIV LTR primers and probas 



KlV-t LTR R region 



Molecular beacon 044 
Moi«cn*ftf bceuxm 045 
Heferenoe ^ttm«r set R 
P027 ~ P2G0 primer $ct l> 
Pai6- P025 prim^ set E 

ro27 - BL-Pt prmiersetB 
PO:;? • DL-Pl pnmersetC 




- NaSBA n priaict 



Figure 1 , Schematic represexstation of the position of various pnmer pairs that were tested for 
their sensitivity on HIV- 1 RNA (1). 



Part 11 

Besides the US and feeder region, also the R-region of the LTR contains highly 
conserved sequence stretches. Additionaliy, each genomk: moiecufe of HIV contains 2 of 
these regions. This means that the sensitivity wouid increase with a factor 2 without any 
optinrtlsation if this region is amplified. The primers that have been designed in the R- 
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region h$ye been depicted schematically In figure 2. Fronf^ some of the piimer 
combinations, representative results are depicted In figures In Appendix Those 
combinations that are not depicted resulted In v«rv low sensitivity (often not more than 
10^^ copies RNA as detection limit). Not each primer combination Is tested with all 
molecular beacons that w^e available, since generally the sensitivity did not improve 
when using another molecular beacon. It is clear from the results that none of the tested 
primer pairs were as good as the reference primer pair in terms of sensitivity and 
robustness. 





HIV LTR primers ami profess In R^^regfoit 
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HIV- 1 L -^rR V5 regiOft 
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(mi ' P025) 








[ E^202- P20I pnmwset 








P203 - P201 ptwner 9et 








P*i89 - P20I primer 








P202 - P025 pttmer aet 











Figure 2. Schema^c representation of the position of various primers that were tested for their 
sensitivity on HiV- 1 RNA (2) . 
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All of the statements made above of the undersigned declarants* own knowledge are true 
and all statements made on information and belief are believed to be true. The 
undersigned acknowledges that willful false statements and the like made herein are 
punishable by fine or imprisonment, or both (18 U.S.C. lOOl), and may Jeopardize the 
validity of the above-referenced application or any patent issuing thereof. 



Signed at Amsterdam: 

t^r^ob van Gemen 

Date: ij Hc^voU <loo7^ 
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